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the antibody . Such p«ptlde« (Chlbt, S,, tt *1 » fitUJiu-^: 327-335 
(1990); On«tto-Pothltr» N., tt 4I., UfiftOi: 59-66 (1990) | c«n be 
•yntheflr«a by conventional Mans. For exaople, one can clone the 
Q receptor or screen for cella expreailng the o receptor. 
Freferably, one tranafonu a cell line with a vector encoding the a 
eubunit raeaptor. The cranafonied cella are then selected by standard 
Beans. The call line is preferably froa the saae host strain being 
iMunlsed to t«nerate the antibody. Typically the v«ctor used slso 
contains a selectable marker ao one can readily detemlne that the cell 
has been cransfomed. Alternatively, one can use labelled huaan CM-CSF 
to screen for cells expressing the receptor. The cells expressing the 
o receptor are then preferably rescreenned to obtain those cella 
expressing high levels of receptor. For exanple. one can aubject the 
cells to fluorescence ectlvated cell aortlng (FACS) with a labelled 
CM-CSF. for exasiple phycoerythr In- labelled hGM-CSF. Cella expreaslng 
high levels of the a receptor are collected. Incubated and resorted 
several tlaes, e.g. 3 tines, to obtain cells expressing very high 
levels of receptor. 

The antibodies can' be prepared by techniques veil known to the 
skilled artisan. For exanple, cells hsvlng the receptor protein, the 
protein or an antigenic portion thereof can be conjugated to keyhole 
llapet henocyanln (KLH) and used to ralae an antibody In an anlaal such 
as a rsbblt. Preferably, one uses the whole cell with a high level of 
receptors on it. Typically the peptlde-KLH conjugate la Injected 
several tlaes over s period of about two aonths to generate 
antibodies. Antibodies sre collected froa serua by standard techniques 
and screened to find an antibody specific for the exterrwl portion of 
the receptor. Monoclonal antibodies can be produced In cells which 
produce antibodies and used to genarate aonoclonal antlbodlos by using 
standard fusion techniques for foralng hybrldoaa cells IKohlcr, C. et 
al. fiaisita 2S4:495 (1975)1. Typically this Involves fusing an antibody 
producing cell with an laoortal cell line such as a ayeloaa cell to 
produce the hybrid cell. Alternatively, aonoclonal antibodies can be 
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produced froa cmlU by ch« method of Hu«e, mt al., Selenee 2ift:1275 
(1989), both Kohler and Huse are incorporated herein by reference. 

For exAopIa, hybrldomas can be generated by lamunixatlon of aice 
with viable celle expreetlng the CM-CSF receptor. Preferably, theie 
cells express the full length protein, although partial doaaina can 
also be used. Uaing the full length protein as an innunogen. it is 
possible to generate a collection of nonoclonal antibodies with 
specificities that span the entire length of the protein. This is as 
opposed to the use of peptide inounogens or short polypeptides 
generated by prokaryotic systens, which present a aore Halted nuaber 
of epitopes from the original protein and hence raise an iaaune 
response of aore limited specificity. Furthermore, the protein should 
not be fully denatured, and should possess the native post 
translational aodlf icatlons such ss glycosylation. 

The alee, for example. DBA/2 alee or SJL alee, can be iaaunised 
intraperitoneally (I. P.) with a sufficient miaber of viable cells of 
the host cell, which expresses high levels of the a subunit 
receptor. The Injection scheme used can be deterained based upon the 
host. For example, i.p. injection without adjuvant into the DaA/2 mice 
every 4-6 weeks for a series of Injections. Preferably, one vould use 
3.6 Injections. One can check antl-o titer on cells expressing the 
a receptor by FACS to see If the level of antibody produced is 
sufficient. With the Injected SJL mice a cyclophosphamide injection 
intreperitonlally can be done one end two days following the priaary 
Injection. About two weeks following laaunlzatlon, alee are then 
Injected with a sufficient aaount of cells expressing high levels of 
CM-CSF receptor and then allowed another two W%eka at which time the 
entire procedure is repeated. Alternatively, with for example SJL 
■ice, there can be 12 I.P. injections of different types of calls, 
which, however, express the receptor, every 1-2 weeks. This would be 
followed with a single large injection of receptor expressing cell. 
Intravenous Injections can also be used if the cells expressing the 
receptor are of heaatapoietle origin. Four daye followinj the 



Printed from Mimosa 



iMt'lnJtcclon of the transfonMd cella, the aniula are tacrlflctd and 
thtlr aplaana obtained for the flrat fualon.. 



HybrldoBaa are produced by fualn^ cells by otandard techiaquas, 
auch as from imnlsed alee »lth 8P2/0 ayelona cella by a polyethylene 
glycol (PEC) Mthod. Cells are aseeptleally removed frosi Iwiniied 
Bice and a alnsle cell suapanalon of the spleen calls obtained by 
perfusing the apleen with serua-free aedia (e.g.. DMEM) . Spleen cells 
and ayelofta cells are mixed together at a ratio, for exMple. of 5 to 
1» spleen cells to syeloaa cells. The cells are then centrifuged and 
the supernatant reisoved by aspiration. The cells are then grovn in 
aediua by standard techniques. Hybrldoaas. iihich grow after the fusion 
procedure, are then ecreened for secretion of antibodies vhich show 
high levels of binding to cells having CM-CSF receptors and not 
reeeptor.free parental cells. Screening can be done on fixed cells or 
cell lysates or by cell surface iaaunof lucres cence staining of live 
colls. Hybridoaas that produce positive results are expanded and 
cloned by lialting dilution to Assure that the cells and resulting 
antibodies are Indeed aonoclonal. Hybrldoaa colonies that test 
positive for these characteristics and presuaably the presence of 
antibody to CM-CSF receptor are diluted In aedla to a concentration of. 
for exaople, 0.5 hybrldoaa cells per allllllter. Once colonies grow, 
the supematants are again tested for the presence of antibody to the 
receptor. If the results are positive when tested by an EUSA assay, 
the colonies are cloned again by Halting dilution. 

Preferred aonoclonal antibodies include 1.013A, 207E1, 4A4C1. 
11E7A1, and 12E7A1 which are aouse aonoclonal antibody directed to the 
external portion of the receptor. Hybrldoaas expressing these 
aonoclonal antibodies have been deposited with the Aaerlcan rype 
Culture Collection (ATCC) . 12301 Parklawn Drive, Roclcvllle, MD 20852 
and given Accession Nos. HB11198. HB11194. HB11195. HB11197, and 
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HB11196, respacclvely. 

We h«v« prepared at least three different type* of antibodies. 
Theae antibodies arc specific for the alpha chain of the human CM-CSF 
receptor. These antibodies provide three different types of 
interaction as neasured by FACS. Fig. 1 shows FDCPl [Dexter, T.M. . et 
al.. J. EW» Kcd, 1??:1036>1047 (19S0)) cells express high levels of 
the recombinant GM-CSFa receptor (solid line) and wild type FDCPl 
cells not expressing receptor (dotted line) Incubated with tlasue 
culture supematent from hybrldoma cells which produce antl GM-CSF 
antibodies for one hour at 4®. Three different levels of binding are 
observed. In Fig. U a low level of binding; while Fig, IB shows a 
■edlum level, and Fig. IC shows a high level of binding. All the cells 
were waahed and Incubated with label, for example, fluorescein label 
goat antlmouse Ig Fab2 fragment before being subjected to FACS 
analyals. 

Such results suggest that there are three classes of antibody 
affinity, three different receptor epitopes or different ferns of the 
receptor such as glycosylatlon differences or conformational changes 
Induced by other subunlts or proteins. Although not wishing to be 
bound by theory, we believe that it is the result of three different 
antibody specificities. 

These antibodies are also able to Inhibit the proliferation of 
cells that are dependent on the presence of hCM-CSF, and hence Its 
effect on a cell. For example, the growth of human CM-iCSF dependent 
cell lines such as TF-l and M07 and murine factor dependent cell lines, 
such as FDCFl and Ba/F3 that express a functional human GK*CSF receptor 
is inhibited when grown in the presence of human GM-CSF. Interleukln-3 
responsive groirth is not affected by the antibody. Thla inhibition of 
effect can be ahown using crude or purified antlbodlea Indlvlduelly or 
a pool of the antibodies. Although single antibodies can be used. In 



t 



•10. 



c«rt«ln •abedlBtnts one preferably usee e cocktail (pool) of such 
entlbodies that bind to different epitope, .to obtain the Inhibition of 
proliferation effect. For exaaple. the binding of a CM-CSF, such as a 
labelled CM-CSF such as ^^^I-CM-CSF, is blocked by aueh a pool. See, 
Figure 2 nhich aeasures a cell line having high receptor expression 
such as FDCFl cells expressing huaan CM-CSF receptor alpha subunlts. 
When such cell line vas Incubated in the presence of specified 
concentration of the labelled CM-CSF with or without a 150 fold excess 
of unlabelled CM-CSF, with or without pooled entibody, for example 30 
Mg/al. for an appropriate tesperature for a sufficient tine such as 
five hours at U^C, the amount of antibody can be determined by 
standard techniques such as for example centrlfuging of cells through 
100% fetal calf serum with the pellet counted by use of a gasna 
counter. The results are set forth in the table below. 

125- Specific Binding^ 

I-CH-CSF fH> SpgglClC BlTltflTir(cpm)* with Antth^rfv ^r.^?!?) % InhlbH><^p C 

430 76 

407 70 

82 75 

|igMd*^^^*^ binding - cpm bound minus cpm bound in the presence of unlabeled 

Specific binding with antibody - cpm bound in the presence of antibody 
minus cpm bound tC-the presence of antibody and unlabeled ligand 
% decrease in ^^^T-CM-GSF binding caused by the antibodies. 

In another embodiment the antibodies can be used to screen for 
cells expressing human GM-CSF receptor. Since the a subunlt is 
specific for the hCM-CSF receptor, as opposed to the ft subunlt, the 
antibodies to the a subunlt also determine the presence of the 
receptor. One can use any of the antibodies described herein. For 
example, the antibody and an iodinated avln. In one embodiment, one 
uses a cocktail of the different antibodies. Alternatively, one can 
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ust oiM of tht anctbodlea vith a ••eond laballtd- antibody auch as an 
antl*Mouae antibody. In anothar aabodlaant, ona can uaa a bloclnylatad 
antibody vith a sacond label auch as ualng biotlnylatad anti-CM*CSF 
raccptoc antibody. Such an antibody can ba praparad by atandard aaana, 
for axaapla, by reaction of tha antibody itith RH8-LC-Biotin. and 
strtpavidln allophycocyin. By such a ayatea ona can taat ractptor 
axprasalon by threa color sorting. This paniita a aiapla Mans to 
dettrmine whathar, for axaapla. a staa call fraction auch as 
CD3A*CD38' calls or a progenitor call fraction auch as €034* 
CD3B'*', differ in expression of receptor or vhather laukaaiia cells are 
lyvphoid or ayeloid. Other Methods of tea ting calls to dataraine 
receptor expression can also be used. For axampla, autoradiography 
such aa by iodinated antibody or iodinatad atrepavidin. Other assay 
■ethoda using thaae antibodies are known auch aa a aodif ication of that 
deacribed by Koyaaa. H. , at al.. Anal. fttogh>m ^ff^.->ti,oiQ (1992) . 

These antibodies can also be used to deliver a target aolecule to a 
dealred cell expressing hCM-CSF receptors. For exaaple one can 
conjugate the antibody to a cytotoxic aolecule for exaaple, a ricin 
aolecule, to kill a target cell. Ricin can be linked to one of the 
deacribed aonoclonal antibodies by a nuaber of aeans, auch aa using a 
non-reducible thioeater bond using the aechodology of Youla, E.J., 
gygC, HflU. ACtttf. 5cl. ySA 77x5483^486 (1980). In another eabodiaent 
one can couple the protein to the desired aolecule by a 
polylyaine- conjugate adapting the aethodology of Vu & Vu, J. Biol. 
Chcm. 262:4429>4432. (1987). These conjugated antibodiea can also be 
used to inhibit or kill the grovch of ayeloid leukeaic cells which 
express the receptor. Thus this aethodology should be useful in 
inhibiting or retarding leukeaias as well aa other diseases resulting 
froa interaction of a aolecule such as GM*CS^ vith the GM-CSF receptor. 

The presence of the receptor and/or cells expressing the receptor 
can be daterained by assaying for it using the antibodiea aa a probe. 
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In one pr«f«rr«d embodlaent, one would lue a quentlCeClve lamunoeaaey 
procedure. For txample, one can determine .whether the level of 
receptor on cella or In the body has Increaaed or decreaaed whan a 
treatment has begun. Thus, one can compare resulta against baseline 
levela obtained from the materials being sampled. Further, one can 
take samples from the same Individual at various times to monitor 
continuing levels of expression. 

For example, the expression of the CI)34 molecule Is a well 
established marker of hematopoietic differentiation. Thus, as you go 
from high 6036 expression (CD34'*') to low or no CD34 exprssslon 
(CD34*). you go from lass differentiated cells, such as stem cells, 
to more differentiated cells, such as end- stage effector cells. Ve 
have found that within lineage -depleted (lin*) CD34* cella the 
presence or abaence of GM-CSFa receptor (GMRa) is indicative of 
the cella' differentiation state. For instance, lln"CD34* cella 
that do not hava CMRa, when cultured with factors appropriate for 
the growth of immature cella, form many large eoloniea. Thla Indictees 
that the cells undergo multiple cycles of division and establlahee 
these cells aa being less differentiated. In contraat, lln 
CD34'*^CMRa* cella form few, very small colonies when cultured 
under the same conditions, thus indicating that the cella are more 
mature. Ve have obtained similar findings when the bone marrow cells 
were further fractionated according to the abaence of CD38. The 
CD34*CD38" fraction of human bone marrow la highly enriched for the 
moat primitive cells [Xssaad, C. , at al., UflasLai: 2916- 2924 (1991)). 
Thus. C034*CD38'CMRfl"*^ cella are capable of very little 
proliferation compared with CD34'*'CD38*GMRa* cells. 

After bone marrow transplantation or chemotherapy, It la Important 
to be able to datermlne the atmte of bone marrow recovery. At major 
tranaplant centera in the U.S., It hms been reported that, depending on 
the type of transplant, between 5% end 20% of patienta have poor 
engraftment. Similarly, the administration of intensive chemotherepy 
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often r««ults In deUy^d bont Mtrow r«cov«ry, caiuing th« patltnti to 
be At high rl«k for Inftctlon and prtventlng the adalnlstration of 
further llfe-seving chemotherapy. To eaalct bone marrov reconatltutlon 
and recovery, the patlentj can be given heMtopoletlc growth factora. 
1^ ^•^^^ to Identify IndlvlduAla at en early acage that do hot 

V need thla therapy, one can avoid needleaa therapy and alao aave »oney. 

• ^ Thus, by acreenlng for the presence of CM-CSF a aubvinit receptor In 

<i •"'^^ Individuals one can determine at an early atage whether the cells 

are regenerating. 

For exaople, one can screen for the presence of receptor by uaing 
antibodies to look at the cells, or by screening for the presence 
of such receptor in serun. either by looking at soluble receptor 
subunit or cleaved receptor subunit, Preferably, one looka for the 
presence of receptor in serum. More preferably, one looka for the 
presence of soluble receptor. One can cootpare the a^unt of receptor 
against a baseline level established to determine the presence of 
receptor on the marrow cells as they regenerate. The presence of 
receptor is Indicative that the individual does not need therapy to 
enhance regeneration. ' 

The aoluble CM-CSF receptor aay be detectable in body fluids such 
es blood, aerua. plasma, urine, cerebrospinal fluid, aupematant fron 
cell lysate breast aspirates and body tissues uaing these antibodies . 

These antibodies can be used to determine the awmnt of receptor in 
- • eaaple by contacting the sanple, either body fluid or tissue, with at 

least one of the antibodies, preferably a Bonoclonal antibody, and 

determining whether binding has occurred. Preferably, one quantifies 
iii. amount of binding that occurs. As aforesaid, iaounoreaetive 

fragnents of these antibodies can also be used and are included within 

the definition of antibody as used herein. 
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Th€ GM-CSF receptor may be differentially expressed In nomal end 
nallgenant cells. Tunors expressing che highest levels of receptor 
frequently are derived from cells which express high levels of cellular 
proteins and receptors. Thus, one can locate tumors by looking for 
high levels of binding of the present antibody. Then, by monitoring 
the level of receptor expression one can determine the response to 
therapy. 

For exaaple. we have sho%m that Marrow cells In Individuals having 
nyelold leukesla are positive for receptor, whereas those cells In 
Individual's having lymphoid leukemia are typically negative for 
receptor. For Instance, In 35 leukemia bone marrow samples randomly 
selected, all 21 of the samples of myeloid leukemia were positive for 
GN-CSF a subunlt receptor; whereas 12 of lymphoid leukemia marrow 
aamples were negative, and the remalnlnng two were questionably 
postive. 

Further, GM*CSF Interacts with cells via the GM-CSF receptors. 
High levels of GM-CSF Have been shown to be involved in the 
establishment and progression of myeloid leukemlas. Furthermore, its 
activity In synovial fluid In patients with rheumatoid arthritis 
suggest that the GM-CSF receptor is Implicated In the etiology of this 
disorder.. Various tumor cell lines of non-hematopoletlc origin have 
been described as being responsive to GH*CSF. For exaaple, small call 
carcinoma of the liing, breast carcinoma cell lines, and SV40 
transformed marrow stromal cell line, adenocarcinoma cell lines, tumors 
of neuroendocrine phenotype and neural crest origin. Including 
malignant melanoma. Thus, by looking for the presence of receptor for 
GM-CSF on such cell lines, and comparing such levels of expression with 
a baseline one can determine differences. In addition, one can monitor 
progreasion of conditions by comparing tha laval of expression at 
different times. Human endothelial cells, trophoblast cells and 
placenta also express the receptor. The role of GM-CSF may also be 
important in the development of birth disorders. These antibodies 
provide a simple means for assaying for the effects of differing 
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•nd 5% huaan m^v^m ilbualn. Upotoats My alto hm ui«d carriers. 
Addltlv... auch aubatanccs that anhancf;. laotonlclty and chaalcal 
•tablllty. a.g.. buffera and praaarvatlvta , may alao ba uaad. 

The prefarrad range of active Ingredient in auch vehiclea ia in 
concentration* o£ about 1 ag/al to about 10 ag/al. More preferably, 
about 3 ag/al to about 10 ag/al. 

The preaent invention is further illustrated by the following 
exaaplea. Theae exanples are provided to aid in the understanding of 
the invention and are not to be construed aa a liaitation thereof. 

f reduction of anr.l.GM-CSr rftcaptor nonoelnnii] g nrlhft tfV 

gAPrCaiign of fiflTa containing A hxMm»r> CM -CSF ttm^mnrn^ 

FBCPl cella (Dexter. T.M. . et al. , J. fotp M>d 1S9 ■ iniA-iiw.-> 
(1980)) were electroporated with linear constructa of 60 ^ga of 
oj receptor aubunlt (Crosier K., et al., Proc. , Ae«d Sr^ 

IZfiA 88:7744.7748 (1991)) and 6 pga of the neomycin reai.tance gene 
both In the vector pnt21 at 980 pF and 275 volts with the time 
constant aet by the apparatus (Gene Pulser. Bio-Rad, Richmond, CA) . 
The electroporated cells were first selected for their ability to grow 
in 1 mg/ml G418 (CIBCO, Grand Island. NY) and then in 1 x 10'® M 
huaan GM-CSF. The cella were then subjected to fluoreacence activated 
cell aortlng (FACS, Becton-Dickinaon. Rutherfore, RJ) with 
phycoerythr In. labelled hGM-CSP (R and D Systems, Minneapolis, MN) 
according to the directions of the manufacturer, except that the nuaber 
of cells uaed was doubled. Cella that expressed high levels of a 
receptor (top 5-7%) were collected, expanded in the presence of 
hCM-CSF, and resorted 3 additional tlaea to Isolate cells with the 
highest receptor expression. Scatchard analysis using ^^Sj.^jj^.^-gp 
(New England Nuclear, Boston, MA) binding to theae cells demonstrated 
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d-po«it.d with .h . '^^'^ • -"bunlc vr, 

........ «. r ; rr. 

« 11X96, r«tp«ctlv«ly. HB 11197. and 
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Th* FDCPl calls (5 X 10^) •xpraasint high l«v«l« of thm CM-CSF 
r.c.ptor and wlld-cyp. FDCPl ctlU. (5 X Ip') war* Iticubactd with 
cltsut culture fuptnutAnc (0.1 ■!) froa hybridou etllf producing tht 
«ntibodi«a for I hour at 4*>C. Tha calla vara vaahad and than 
incubatad vlch fluoraacain-Uballad goat antiaouaa Ig fabj frag^nt 
and aubjactad to fACS analyaia. Figa. U-C ahova tha diffarant 
pactama ot binding that vara obaarvad. In Fig. U. a lov intanaicy 
binding vaa obaarvad. Fig. IB, a Mdiua laval of binding vaa obaarvad 
and Fig, IC, a high laval of binding vaa obaarvad. 

arerfllllon nf GH^r^r o SubuniC On Hi«an 

Normal paripharal blood vaa aaparatad on a Picoll gradiant by 
cantrifugation for 30 ninutaa at WOg. Oiatillad vatar vaa addad to 
tha pallat for I ainuta to lyaa tha rod calla and than a lAO volusa of 
lOx PBS vaa addad to obtain iaotonieity. A biotinylatad CHBn 
antibody pool (containing aqual asounta of all fiva antibodiaa) and 
biotinylatad iaotypa control antibody vara addad to a final pro tain 
eoneantration of 20 pg/ml, Tha calla vara vaahad and than analyaad 
on FACScan (Bactin-Dickaraon) . Saa Figura 3, Tha ahift In tha paak 
Indicataa that tha GKR antibodiaa can datact the lov lavel of racaptor 
praaant on satura nautrophila. In Figura 5: 

iiotypa control: GM-CSF o aubunlt racaptor 

antibody. 



Effect of Anrtbftrfv nn Prolif.r»M^ 

Tha FDCPl tranafacttd calla (3000 calla/vall) vara culturad in tha 
praaanca of aithar hiaun GM*CSF (squara in Fig. 2) or 10% VEHI 
cotkdition Mdia, vhich ia a aourea of »urlna» XL-3 (diamond in rig, 2) 
*t tha Indicated eencantrationa for a pool of 5 purified antibodiaa for 
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36 hour* at 37*^0 degrees. The cells vera then labelled for 4 houre 
with ^H-chy»ldine and Che Incorporated thymidine was measured. The 
results are shown In Fig. 2. 

The above -described procedure was repeated using the 5 antibodies 
individually, either purified or not, i.e. the crude antibodies. These 
results show that all the individual antibodies were inhibitory. 

In addition, the above -described procedure was repeated with the 
individual antibodiea. either crude or purified, with the huaan GM-CSP 
dependent cell line TF-1 and H07 as well as the aurine factor dependent 
cell line BA-r3 which expresses functional transf acted hCM-CSF 
receptors. The growth of these cell lines was also inhibited in the 
presence of CM-CSF. but not XL- 3. 

The antibody pool was able to inhibit the growth of human 
progenitor cells. Human bone marrow was obtained from healthy donors 
after inforwed consent.. The mononuclear cells were isoUced by 
centrlfugation through Ficoll-Paque (Pharmacia) at 400 g for AO minutes 
at room temperature. The cells were next incubated in Iscove'a 
modified Dulbecco's medium (IMDM) supplementsd with 15% fetal calf 
serum )FCS) for 2 hours at 37®C in tissue culture disks and the 
non. adherent cells were collected. The mature hematopoietic cells were 
removed by incubating the cells in monoclonal antibodies against CD2. 
COS. CDllb, CD15. and CD19 as well as the My8 & 10F7 antibodies for 30 
minutes at 4®C. The labelled lineage-positive cells were separated 
with a magnet and the rsmaining lineage -negative progenitor cells were 
«aved. The progenitor cells were plated ± 20 /ig/ml of pooled 
antibody in serum- free methylcellulose cultures at 10^ cells/well. 
These cultures contained stem cell factor (50 ng/ml) and GM-CSF (12 pM) 
or XL- 3 (12 pM), The results are the mean number of granulocyte and 
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nucrophagt colonUt fron two dlsh«« «saay«d «fc«r thr«« ir««lu In 

culcurt. 



QLSSl 

Antibody -f . 4. . 

Colonics 5.0 14.0 20 16 



The above procedure ves repeated except the pooled culturea 
contained varying concentration of CM-CSF am Indicated In Figure 4. 

The experlBent perfonied above vat alao done In the praaence of 
varying concentrations of CM-CSF. The reeulta are ahovn In Figure 4. 

The Inhibition of proliferation on the a e cella by the antibody • 
appear! to result, at least In part from blocking of ligand binding. 
The binding of GM-CSF to cells has been deiions tra ted to be Inhibited by 
a pool of the purified- antibodies . Alter7\atlvely . aoiie of the 
antibodies may act at a site separate from llgand binding to cause the 
Inhibitory effects. 

iBmunQpreeipltetlon of p^r^py^^^ 

COS cells vere transiently transfected with CM-CSF receptor a 
subunlt using the DEAE dextran technique. 48 hours later, they were 
Incubated In the presence of 400MC/ttl ^^S- methionine for 6 hours 
at 37°C degrees. The cells were then solublllzed In 1% Triton, 30bM 
Tris pH 8.0, 150mM NaCL and protease Inhibitors. A purified pool of 
the 5 antibodies was added to a final concentration of 30/*gm/ml for 
2 hours at 4**C degrees and the complex was precipitated with 
sepharose- linked antlaouse Ig Immunoglobulin. The resulting material 
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va« tlutAd with 8DS taoplt buffer and l«b«lltd on « 7-13% «cryl«aldc 
gr«diant (tl and subjacttd to autoradlogra9hy . 8o« Flj. 3. Lane 1 
•howi IcBBunopreclpltetlon of cellt tr«n»fected with the o eubunlt 
rectptor. Une 2 ihovs laaunopraclplcatlon of a Bock-trAruftcctd 
cell. The bold arrow indicates a band in lane 1, not present in lane 
2, which haa the expected aolecular weight of the a subunit 
receptor. The low aolecular weight region (50-70kD) of lane 1, which 
haa an incroaaed Intenalty over that observed in lane 2, probably 
repreaents partially processed receptor. 

Inhibition ftf mi.GM-CSF Binding 

The FDCPl cells expressing the huun CM-CSF a aubunit receptor 

were Incubated In the presence of the indicated concentration of 
125 

I -CM-CSF with or without 150-fold exceaa of unlabelled GM-CSF and 
with or without 30 mr/»1 of pooled antibody for 5 houra at A**. 
See, Table 1, maia. The cella were then eentrifuged through X00% 
fetal calf aerun and the pellet counted on a ganma counter. The 
results are aet forth in Table 1. 

gM-C5F Rtcrrror F.ypresslon On Lincage-Df.nletad Ran^^ h^ ^ t^^ c^n,, 
Noraal human bone narrow was separated with Ficoll. The 
■ononuclear cells at the interface were collected and then allowed to 
attach by incubating at 37®C in 10% fetal calf serun (FCS) and IMDH 
■edia. The non- adherent cella were than lineage -depleted of nature 
cells using the aethodology of Bussolino et al.. Nature 337:471-473, 
(1989) by incubating with murine aonoclonal antibodies against CD2, 
CDS, Cllb, CD15. CD19. KY9 and glycophorin. The labeled cells were 
then removed by using nagnetic beads conjugated with rabbit antt-nouse 
iaounoglobulin antibody. The reamining cells were labeled with 
biotin- conjugated anti-CM-CSF a subunit receptor antibody pool and 
FlTC-labeled anti-CDSA antibody or isotype control antibodies, washed, 
incubated with phycoerythrin labelled streptavidin and then were 
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subjected to FACS *nalsyis <B«cton-Dlcklnson) . See Figure 6. 

In Figure 6. the X-ixls Indicates CD3A poaltivlty, end the Y-Axie 
Indicates CM-CSF receptor positlvity. Thus, in this experiment: 

5.3% of the total ioraature cell population is CSF receptor 
positive, CD34-po8itive. 

16.4% is CD34-positlve» CM-CSF receptor-negative , 

65.8% is C03A -negative, CM-CSF receptor-negative. 

12.6% is CD34-negative, CM-CSF receptor-positive. 

These results show that a portion of iooature heaatopoietic cells 
is CMR-positive. 

The cells froa the CD34. positive, Qf-CSF receptor negative and 
CD34.posltive GM-CSF receptor positive fractions fron the cell sorter 
noted above vere then cultured in ae thy 1 cellulose containing IMDM, 10% 
FCS, and 10% FCS suppleaented with Steel factor (kit llgand), IL-3 and 
CM-CSF. each at a concentration of 5 x lO'^^ aolar and erythropoietin 
at a concentration of I unlt/al. After incubating the cells for 16 
daye at 37**C, the cultures vere scored for colony formation . In the 
dishes containing the cells froa the CD34. positive. CM-CSF receptor 
negative fraction, there vere 388 ± 59 colonies foraed per 1,000 cells 
plated. Colonies of all lineages vere present, and aany of these 
colonies vere very large and of aixed cell type. In contrast, the 
cells froa the CD34.positive, CM-CSF receptor positive fractions foraed 
only 34.6 ± 3.5 colonies per 1. 000 cells plated. Most of the colonies 
foraed vera saall ayeleid colonies. There vere no aUed- lineage 
colonies observed. This indicates that theee cells vere aore 
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dirf«r«ntl«t*d than th« CM-CSF r«c«ptor n«j«tlv» c«Hg, ThU lUta 
■how* that tho tarly progtnltor c«ll» which, *ro Involved in 
h»aCopoi«cie rocoiutitution oxprtts little if any CM-CSF rtctptor. 

Scrtftniny of MMHp.y,y (;^]], 

Lauktmia ealla vara alio taatad for tha axpraaaion of tha GM-CSF 
racaptor. 35 laukaaia bone aarrow aanplaa vara randoaly aalaetad froo 
the bona aarrov dapoaitory at tha Dana Farber Cancer Inatituta 
iaaunophenotyping laboratory. The cella vere firat labeled with the 
antl.CM-CSF receptor antibody pool or iao type- control antibody, waahad. 
and aeeondarily labeled with fluoreacent- labeled anti-Muaa 
i«moglobulin and aubjaeted to FAGS analyais. All 21 of the aaaples 
of ayeloid leukaaias were poaitive for CM-CSF receptor expraaaion; 12 
of 14 lymphoid leukemia aarrow aaaplea ware negative, and^tha raaaining 
two were qua.tionably poeitive. Theee data together with the data froa 
the cell aorting and culturea of nornal bone marrow ehow that the 
antibodiea to the o aubunit receptor ahould be able to acraan for. 
target and/or aelectively treat certain ayelold leukemiae without 
aignif leant toxicity to the iaoature progenitor cell populations. 

It la evident that those skilled in the art given the benefit of 
the foregoing disclosure may make numerous modifications thereof and 
departurea from the .pacific embodiments described herein without 
departing from the inventive concepts and the preaent invention is to 
be limited aolely by the scope and spirit of the appended claims. 
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I Clais: 



LZ.'TT ""^ .P.clfi'c.lly bind .0 „ . 

Tc:;;:,:.:::" ~- 

2. Th, .neibody of cl.i. 1. vKlch i. . .onoclon.1 .ntlbody. 

Plfp. „ on. of th, .o„oclo„.l .ntlbodi,. ..Uet.d fro. th. 
Sr.up con.Uein« of 1.0I3M. ,om. i:hmi. .„d I2l71 

"•Ight of .bout 50 to .bout 85 kD. "cui.r 

5. Th. .ntlbody of cUl. 4. wh.r.ln eh. • .ubunlt h.. . .-i , 
-Ight of .bout 75 to .bout 85 kD. -l.cul.r 

- r — ^^^^^^^^^^^^^^^ — 



inted from Mimosa 



-30- 



9. The Assay of claim 8. vharaln one It quantifying the praaenca of 
the CM-CSF receptor on the call. 

10. A pharaaceuticAlly acceptable co^oaltlon of the antibody of clala 
1 adapted to inhibit the proliferation of cells vhose growth ia 

^ dependent upon huoan CM-CSF. 

11. A hybridoaa cell line producing the »onoclonal antibody of clala 2. 

12. A hybridoaa cell line expreaiing antlbodiea binding to the aaae 
epitope as one of the aonoclonal antibodies expressed by the hybridoaa 
having ATCC accession nuabers HB11194, HB11195, HB11196, HB11197 or 
HB11198. 

13. The assay of claim 7, vhere the o aubunit has a molecular 
velght of about 75 to about 65 kD. 

U. The assay of claim 7, vherein the antibody Is a aonoclonal antibody 
having the characteristic of binding to the saae epitope as one of the 
aonoclonal antibodies selected from the group consisting of 1.013AI, 
207EI, 4AACI, lllEUAl and 12E7A1. 

15. The pharaaceutically acceptable composition of clala 10, wherein 
the antibody is a aonoclonal antibody having the characteristic of 
binding to th« same epitope as one of the Mcmoclonal antibodies 
selected from the group consisting of l.OUAl. 207EI, 4A4CI, llEUAl and 
12E7AI. 

16. The assay of claim 7, vherein one is screening biological fluid for 
the presence of a soluble receptor to GH*CSF. 

17. The assay of claim 7» wherein the huaan is a human who underwent 
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cheaochertpy «nd one 1j icr«enlng for bone marrov c»ll. to d«t«nilne if 
receptor to huaan CM-CSF is pre««nt on CD3/i negative marrow celli. 
wherein Che pretence of receptor Is Indicative of urrov regeneration. 
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